Characterization of the antinociceptive effects of some adenosine analogues in the rat.
The antinociceptive effects of the stable adenosine analogues N6-phenylisopropyladenosine (L-PIA), N6-cyclohexyladenosine (CHA) and 5'-N-ethylcarboxamidoadenosine (NECA) were investigated in conscious rats using cutaneous thermal tests (hot plate and tail flick). Subcutaneous administration of the adenosine analogues induced a dose-dependent antinociceptive response for all agents. However, NECA was approximately 15 times more potent than PIA and CHA. Approximately the same potency order and response was seen when the adenosine analogues were administered intrathecally at the lumbar level. By this route of administration, the adenosine analogues were approximately 10-20 times more potent than after S.C. administration. Intracerebroventricular administration (lateral ventricles), however, induced a variable response, in most cases a slight hyperalgesia. The nonspecific adenosine antagonist theophylline (S.C.) rapidly reduced the antinociceptive effect induced by PIA (S.C.) but enprofylline, a bronchodilating xanthine with low ability to antagonize adenosine did not influence PIA-induced antinociception. It is concluded that stable adenosine analogues and presumably adenosine itself have potent antinociceptive effects via specific adenosine receptors in the rat. The effects seem to be mediated mainly by a spinal mechanism of action.